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VIRTUAL CHANNEL MECHANISM FOR TELEVISION SYSTEM 

This application claims the benefit of U.S. 
provisional application no. 60/132,528 filed on May 5, 
1999. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and 
apparatus for supplying information to television 
system users on an interactive request basis in the 
form of video still images, without communication from 
the user back to the system's central server. More 
particularly, the invention relates to any application 
where a user seeks information that can be presented 
in a television image. 

The invention was initially developed for use in 
a pay-television (also known as ''subscription 
television") addressable set-top converter. Such 
converters are well known for use with wireless pay- 
television systems, whether multi-point microwave 
distribution systems (MMDS) or conventional VHF/UHF 
television systems, as well as satellite and cable 
television systems. However, the invention is equally 
applicable to information kiosks, advanced 
televisions, and other information sources that 
provide information over a video display. Within such 
applications, the invention is well suited to provide 
electronic program guide (EPG) capability, advertising 
information, entertainment services, and the like. 
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In the past, conventional teletext has been 
developed to present information on a television 
screen as requested by a user. In such systems, the 
requested information is retrieved from a data stream 
5 that is repeatedly transmitted. Such teletext 

information is transmitted as digital data, retrieved 
by a receiver, and then decoded and displayed via an 
on-screen display (OSD) controller. One major drawback 
of such prior art systems is that the images are 

10 constrained by the graphics capability (or lack 

thereof) of the OSD controller. 

In another system, developed by CableShare in 
Canada, an analog television signal is grabbed and 
stored for display on the user's TV set. However, the 

15 CableShare system transmits the image as a complete 

frame on demand and is therefore slower and less 
efficient than desired. More importantly, the 
CableShare system is based on the central concept of 
sending an image on request, and thus relies on a data 

20 return path. In particular, a telephone return path 

is necessary. 

It would be advantageous to provide a video 
system for providing information that overcomes the 
shortcomings of the prior art • More particularly, it 

25 would be advantageous to provide a system for 

communicating textual information in which greater 
content freedom is possible than with prior art 
teletext implementations and wherein the images 
provided to a user are not constrained by the graphics 

30 capability of an OSD controller. 
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It would be further advantageous to provide an 
efficient system for grabbing an analog television 
signal and providing textual information therefrom for 
display on a television screen, without having to 
5 store and process a whole frame at a time, and without 

the need for a return path from the user back to the 
television system operator. 

The present invention provides a method and 
apparatus having the aforementioned and other 
10 advantages. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, an 
image to be provided to a user is not sent as digital 
data, but rather as one field of an analog television 
5 signal. The television signal may be sent by a 

conventional cable television system or a wireless 
television system, A receiving device, such as a set- 
top converter or equivalent device, repeatedly 
receives the image at a designated interval. At the 

10 request of a user the image is extracted from the 

television signal, which image is then stored and 
displayed on the user' s television or other video 
appliance, rather than generating the image using an 
OSD controller. The images are selected for display 

15 without communication from the user back a television 

system operator. 

In a particularly advantageous embodiment, the 
method and apparatus of the invention extracts a field 
of an analog television signal as it comes by from a 

20 repeated series of images. This field is processed to 

provide a requested display on the television screen 
or other video display. 

The images may be sent within one television 
field (odd or even) or one television frame. Each 

25 virtual channel may comprise a sequence of images sent 

within one television field or frame. A single 
physical television channel may contain multiple 
virtual channels. Images within a virtual channel may 
be identified by image numbers. 
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In a preferred embodiment, each image is tagged 
with identifying data to provide an image navigation 
system. The data tags may be embedded or encoded in 
the first line of active video of each image or on the 
5 Vertical Blanking Interval (VBI) of each image such 

that the data is not easily perceptible to a viewer. 
Such data tags may include information relating to the 
virtual channel number assigned to the image, the 
image number assigned to the image, and a next image 
10 number which indicates the next successive image to be 

displayed. 

In a preferred system, the first image displayed 
on selecting a virtual channel will be an opening menu 
channel which provides categories of images for a user 

15 to select from. A user will select a category number 

to view images in that category. Alternatively, the 
opening image may be the first image in a series of 
related images. For example, such an opening image 
may be the first page of an electronic programming 

20 guide having multiple pages. 

Additionally, a virtual channel can be configured 
with the capability to provide sequential image 
display, animation, or a slide show display. In such 
a configuration, successive but different images are 

25 sent with identical image numbers, which are displayed 

on receipt by the receiver, each image replacing the 
preceding image automatically. The effect of sending 
and displaying successive images will vary from a 
slide show like presentation with fixed intervals to a 
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mot ion- JPEG, depending on how often the like number 
images are sent and the content of the images. 

A user can select the desired virtual channel 
through a channel selector native to the users' 
5 television or other video appliance, including a 

remote control device. Virtual channels selected by a 
user are mapped to physical channels using a channel 
map provided in the receiver. The user tunes to a 
virtual channel just like any other channel, e.g., by 
10 pressing various function buttons provided on the 

receiver or remote control, such as FAV (favorite), CH 
UP (channel up) , CH DN (channel down) , by timer event, 
or by directly entering the channel number (one or 
more digits) via the user remote control- 
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Once tuned to a virtual channel, as user can 
navigate within the virtual channel using the 
following functions (or their equivalents) : HOME, 
IMAGE, PREVIOUS, and NEXT. A HOME'' function causes 
5 the virtual channel's opening image to be captured and 

displayed. An ''IMAGE" function causes the receiver to 
recognize numeric inputs as image numbers. A ''NEXT'' 
function causes the next image in a series of images 
to be captured and displayed. A "PREVIOUS" function 

10 allows previously viewed images to be captured and 

displayed. As each successive image is retrieved, its 
image number is stored in a cache. The image itself 
is not stored. Using the "PREVIOUS" function retrieves 
the preceding image number and thereafter the image 

15 identified by that image number is captured and 

displayed. Pressing "PREVIOUS" n times will cause the 
nth previous image to be displayed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a block diagram representation of 

the inventions- 
Figure 2 shows a block diagram representation of 
5 the receivers- 

Figure 3 shows multiple virtual channels carried 

in the same half field of a physical television 

channel ; 

Figure 4 shows multiple virtual channels carried 
10 in one field of a television channel and a video 

service carried in the other field of the same 
television channel ; 

Figure 5 shows an example menu and submenu usage 
within a virtual channel; 
15 Figure 6 shows an image extracted from a series 

of images in a virtual channels- 
Figure 7 shows a representative view of data used 
for navigation of a virtual channel embedded in the 
virtual channel images; and 
20 Figure 8 shows a series of images with 

corresponding images in two representative virtual 
channels . 
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DETAILED DESCRIPTION OF THE INVENTION 

The initial problem to be solved by the present 
invention springs from the wireless pay-television 
industry. Wireless pay-television systems, whether 
5 MMDS or conventional VHF/UHF television, are generally 

constrained to far fewer channels than the 
conventional cable TV systems that they often compete 
with. The problem is how such systems can offer more 
channels to their subscribers within the spectrum 

10 constraints imposed by government regulations. It is 

noted that just because the present invention was 
developed for the wireless pay-television industry, 
its use in a conventional cable system or other 
application is not precluded, 

15 The virtual channel capability of the present 

invention allows the system operator to offer what 
appear to be multiple separate, interactive channels 
within the bandwidth of a single television channel. 
While there may be several means to implement a 

20 virtual channel, one need was to implement a system 

that would add little or no additional cost to the 
receiver . 

Another constraint is the lack of a no-cost data 
return path in the typical wireless pay-television 
25 system. Either radio frequency (RF) return (assuming 

regulatory and technical hurdles could be cleared) or 
telephone return requires additional expense in the 
receiving device as well as logistics {e.g., 
connection to the telephone network) , 
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In addition, the present invention overcomes the 
graphic capability shortcomings of the prior art 
systems. The present invention provides a system for 
providing full-color, high resolution and photo 
5 quality images, text of virtually any font, color, 

size or style, and graphics in any form, or any 
combination of such image, text or graphics, to a user 
through a virtual channel. 

The present invention provides the following 
10 unique features: 

1. Multiple virtual channels are provided within 
one single physical channel. User selection 
of the desired virtual channel is provided by 
selecting a channel number using the channel 

15 selection means native to the receiving 

device (e.g., direct channel number entry, 
FAVorite channel selection, Channel Up, or 
Channel Down) rather than pressing a special 
button (although a special button could be 

20 provided for this function) . Provision is 

made to prevent the user from accessing 
images belonging to a virtual channel other 
than the selected virtual channel, even 
though such other images are present on the 

25 tuned physical channel. An additional benefit 

to this provision is that different authors 
can develop different virtual channels 
without having to coordinate image numbers 
among themselves. 



An image navigation system is provided, based 
on data embedded in the image. This data 
specifies the image number, the next image 
number, and the virtual channel number, along 
with some error detection and control data. 
User control functions such as a Next, 
Previous, Image, and Home function are 
provided as well as the standard channel 
selection means in the receiver. This allows 
the author of the images on a virtual channel 
to completely and flexibly control the 
navigation through the images. 

Each image is tagged on a line of the active 
picture part of the field instead of in the 
Vertical Blanking Interval (VBI) . This 
facilitates the implementation of an authoring 
system. (Note, however, that the invention 
could be implemented using VBI data.) 

The image tagging control mechanism allows for 
sequential image display capabilities and 
animation display capabilities. 

The image is sent as a TV field instead of as 
a frame. (Although the invention could be 
realized using frame freeze instead of field 
freeze, with a reduction in bandwidth 
efficiency of 50% and corresponding doubling 
of the memory required in the receiver.) 
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A specific implementation of the invention will 
now be described in detail. It is noted that other 
implementations of the invention are also possible . 
All references to half channels in the following 
5 discussion are due to the fact that the described 

Virtual Channel mechanism was first conceived in 
connection with the development of a system that 
intended to provide two video services per channel 
instead of one, thus allowing a television system 

10 operator to double the number of such services offered 

to the system's subscribers. In the context of the 
inventive virtual channel concept, however, the 
doubling of channels is an implementation detail and 
is irrelevant to the general case, where e.g., three, 

15 four, five or more video services could be provided 

per channel. 

A virtual channel (VC) is comprised of a sequence 
or series of still video images, which, are sent in 
succession in one (even or odd) or both fields of a 

20 channel signal- Figure 1 shows a block diagram 

representation of the system. An authoring system 10, 
such as a personal computer or the like may *be used to 
create a virtual channel. An author arranges a series 
of images such as bitmap (.bmp) or JPEG (.jpg) images. 

25 Each image is provided with certain identifying data, 

such as an assigned virtual channel number, an image 
number, and a next image number. Data tagging will be 
discussed in more detail in connection 'with further 
embodiments of the invention. Each image created by 

30 an author is stored (Box 20) and subsequently 



converted to a video still image (Box 30) . A sequence 
of video still images are modulated and transmitted in 
a conventional manner (Box 40) . The channel signal 41 
comprising a sequence of images is sent from the 
transmitter 40 to a receiver 60 which is part of (or 
coupled to) a user's television or video appliance. A 
user is able to input channel selection and image 
selection information to the receiver 60 by using an 
input device 50, such as a remote control, native to 
the user's television. The selected image is displayed 
on the video display 70 of the user's television or 
video appliance, without communication from the user 
back to the television system operator. When the end 
of the sequence is reached, the system loops back to 
the beginning and starts over again. 

The receiver, as represented by the block diagram 
shown in Figure 2, may be for example a set-top 
converter or equivalent device. A tuner 61 provided 
in the receiver 60 receives the channel signal 41. A 
channel may be selected by a user through controller 
50. The signal provided by the selected channel is 
demodulated (Box 62) and the resulting analog video 
signal is then converted to a digital signal by an 
analogue/digital converter 63. The resulting digital 
signal is then read by a data tag reader 64 which 
determines the identifying data of each image in the 
series of images. The identifying data of each image 
is compared (Box 66) with an image number stored in an 
image number register 67. When a user selects an image 
number through the controller 50, the image number 
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register 67 stores the requested image number and the 
stored image number is compared with each image in the 
sequence of images until an identical image number is 
located (Box 66) . When an identical image number is 
5 located, a signal is sent to a video memory 65 such 

that the video memory extracts and stores the 
requested image from the sequence of images. A signal 
is also sent to the controller 50 to indicate the 
image was located. The image may then be passed 

10 through an optional interpolator 68 (e.g., implemented 

in a digital signal processor) , which may be turned on 
or off by controller 50 to modify the image quality. 
The image is then converted back to an analog signal 
by a digital to analog converter 69 for display on the 

15 video display 70. 

The receiver 60 provides a controller 50 for a 
user to specify which image to store as the image is 
received. The controller 50 contains local function 
keys, 55, 56, 57, and 58 for virtual channel selection 

20 and image selection, as well as a receiving mechanism 

for receiving a signal (e.g., I/R) from a remote 
control. The function keys 55, 56, 57, and 58, and the 
remote control will be discussed in detail in 
connection with further embodiments. The receiver may 

25 be a stand alone set-top converter device, or 

contained within a VCR, a television, or other video 
appliance . 

Once stored, the image is displayed on the 
television set or other video appliance until some 
30 other image is captured and displayed (usually upon 
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user command) or the channel is changed. The captured 
image is converted to a frame via digital signal 
processing, just as is any other channel doubled 
field. If the images are sent as frames, this step is 
5 not required, but the amount of memory required in the 

receiver will be doubled. 

Multiple VCs can be contained in the fields 
available in the half or full channel. For example. 
Figure 3 shows a single physical television channel 1 

10 having an odd field 3 and an even field 5. 

A signal 100 containing several virtual channels 101, 
102, and 103 is sent in the odd field 3 of channel 1. 
A signal 200 containing multiple virtual channels 201, 
202, and 203 is sent in the even field 5 of channel 1. 

15 In the example shown in Figure 3, the virtual channels 

carried in the odd field 3 comprise a Real Estate 
channel (vc21) 101, a Dining Guide (vc22) 102, and a 
Program Guide (vc23) 103. The virtual channels carried 
in the even field 5 comprise a Community Service 

20 channel (vc24) 201, Subscriber Ads (vc25) 202, and 

Auto Mall (vc26) 203. The signals 100 and 200 can 
be sent at varying rates which will determine the time 
for image retrieval. Image retrieval will be 
discussed further in connection with additional 

25 embodiments of the invention. 

If a half channel is used, note that the other 
succession of fields not used for the VC (e.g., the 
even fields, if the VC is carried in the odd fields) 
can be used for a doubled motion video channel. Figure 

30 4 shows a system where multiple virtual channels 101, 
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102, and 103 are carried only on the odd field 3 of 
the physical channel 1. The other half channel, the 
even field 5, is used to provide a video service 200. 

Continuing with the example shown in Figure 3, if 
a user chooses to tune to the Real Estate channel 101, 
the user will enter virtual channel number 21 using a 
channel selection means native to the receiver or 
television. As shown in Figure 5, upon selection of 
virtual channel 21, an opening menu is provided. 
Figure 5 shows the opening menu 21 for the Real Estate 
channel, which provides categories for a user to 
choose from, in this instance different locations of 
homes for sale. In the example shown in Figure 5, the 
user chooses image number 300 from the opening menu 
21, selecting to view homes for sale in the Piano 
area. Selection of image number 300 results in the 
receiver extracting and displaying image number 300 
from the series of images in a continuous loop of 
images sent in the same field of the television 
channel (See Figure 3) . In this instance, image number 
300 is a sub-menu showing a further category, which in 
this instance is different price ranges of homes for 
sale. The user can then select which price range is 
desired and view homes in that category. In this 
example, the user has entered image number 331, which 
results in image 331 being extracted and displayed by 
the receiver. Image 331 in the Figure 5 example is the 
first image in the category relating to homes for sale 
starting at $200,000.00. The user can then 
sequentially view each image in this price range 
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through the use of a ''NEXT" function. The ''NEXT" 
function will be discussed in more detail in 
connection with further embodiments of the invention 
provided below. The "NEXT'' function allows the user 
5 to view the next image in a series of images. In this 

example, the images are numbered sequentially and 
image number 332 is displayed in response to the 
"NEXT" function, which is a second home for sale in 
the selected price range. 

10 Figure 6 continues the above example and shows a 

representative view of the receiver extracting image 
number 332 from the series of images which make up 
virtual channel 21. When the user selects the "NEXT" 
function while viewing image number 331, the receiver 

15 begins looking for the next image after image 331 from 

the series of images sent in a continuous loop 400 in 
virtual channel 21, in this instance image 332. In 
Figure 6, the continuous loop of images 400 is shown 
containing a series of images 300 . . .331, 332, 333, 

20 and 334. 

Each image is tagged with data indicating an 
assigned virtual channel number, an image number and a 
"next image" number, as well as some additional 
control information. The next image number is to 

25 provide the receiver with information as to the 

presentation sequence for the images, as will be 
explained below. This image tagging data is embedded 
or encoded in the image, e.g., on the first line of 
active video, which in the case of NTSC and PAL-M is 

30 line 22. (This data could be carried in the VBI, 
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however this might not be as easily implemented in the 
authoring system. ) This data is embedded or encoded 
into the image such that it is not easily perceptible 
to a viewer of the image. For example, such data can 
5 be innocuously inserted as black-white squares in a 

stripe at the top of a BMP or JPEG photo. 

As indicated above, VC images are tagged, for 
example, on the first line of the active video with 
data indicating the virtual channel number, the image 

10 number and the next image number. Figure 7 shows two 

representative images 302 and 303. Image 302 is tagged 
with an image data tag 80 and image 303 is tagged with 
an image data tag 90. The data tag 80 of image 302 
carries data fields 81, 82, and 83. Data field 81 can 

15 be thought of as the ''category" of the image. In this 

implementation, it is the displayed channel number of 
the VC (the virtual channel number) , VC21 in this 
instance, that the image belongs to. Data field 82 
carries the image number of the image, in this 

20 instance image number 302. Data field 83 carries the 

image number which is the number of the next image in 
the series of images sent to the receiver, in this 
instance the next image number is 303. The data field 
83 containing the next image number enables a user to 

25 extract and display the next image in succession 

through the use of a next function. In this case, use 
of the next function while viewing image number 302 
would cause image number 303 to be captured and 
displayed. Image 303 carries a data tag 90 on its 

30 first line of active video which contains data fields 



91, 92, and 93, Data field 91 carries the assigned 
virtual channel number, data field 92 carries the 
assigned image number for the image, and data field 93 
carries a next image number identifying the next image 
in the series of images to be displayed. 

If the user enters an image number that does not 
belong to the particular VC, then the receiver will 
not cause the image to be displayed. This allows 
multiple VCs to occupy a single channel without the 
possibility of images from one VC being displayed on 
another VC. It also allows VCs to be authored 
independently once the VC number is known, without 
having to coordinate image number ranges for each 
separate VC, i.e., image numbers do not have to be 
unique to a particular VC. 

For example. Figure 8 shows two virtual channels 
VC21 and VC22 which are sent in the same field of a 
television signal (See Figure 3) . In this example, 
virtual channel VC21 comprises a Real Estate channel 
made up of successive images made up of images with 
image numbers 301, 302, 303, 304, 305, 306 . . . 359. 
Virtual channel VC22 comprises a Dining Guide made up 
of successive images with image numbers 301, 305, 310, 
315, 320, 325 . . . 380. As indicated, the image 
numbers used for the images in the two virtual 
channels, VC21 and VC22, are not unique (VC21 has an 
image number 301, 305, 310, etc and which are also 
present in VC22) . However, since the images are tagged 
with the virtual channel number as well as the image 
number, the possibility of images from one VC being 
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displayed on another VC is eliminated. In the example 
shown in Figure 8, when a user is tuned to virtual 
channel VC21 (Real Estate) and selects image number 
305, the user will be presented with image 305 of the 
real estate channel VC21 - e.g. an ad for real estate 
- rather than the image 305 from VC22 (Dining Guide) - 
e.g. a restaurant ad. 

Tuning a VC is accomplished exactly as with any 
other channel. Once the channel number is entered, 
the receiver tunes to a physical channel via a channel 
map. The channel map extensions implemented for 
doubled channels (the doubled bit and the field 
selector bit) results in the receiver switching to 
channel doubled operation, if the channel is in fact 
doubled. Once tuned to the channel, the receiver 
begins reading VBI or other tagging data. In this 
tagging data there is a VC bit. If this bit is set, 
the receiver then knows to go into VC mode and capture 
the opening image. Once in VC mode, the receiver 
begins reading the image tagging data. The receiver 
is looking for an image tagged with a unique ''opening 
image'" identifier. In one particular implementation, 
000 is used as the image number of the opening image, 
by definition, and the VC category identifier matches 
the displayed channel number of the tuned channel. 
This avoids having to download ''displayed channel 
number"' to "opening image number"' links, although this 
is another method for accomplishing the same thing. 
For example, as shown in Figure 3 if the user tunes to 
channel number 21, and channel 21 is mapped to the odd 
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field of physical channel 1 and this is a VC, then the 
receiver is examining each successive odd field of 
channel 1, looking for an image with image number 000 
and VC number 21, If the VC bit is not set, then this 
5 half of the doubled channel is a normal video/audio 

service. Since the VC number tag enforces segregation 
of images, it is possible to have duplicated image 
numbers between VCs with no ill effect , 

As shown in Figure 3, it is possible to have 

10 multiple VCs carried on one half of a physical 

channel. Alternatively, in the general case, multiple 
VCs can be carried on a full physical channel. In the 
former situation, multiple displayed channel numbers 
are all mapped to the same physical half channel, i.e. 

15 odd field 3 of physical channel 1 of Figure 3. Each 

VC has its own opening image (typically a menu) 
identified by an image number that is equal to 000 and 
a VC number that is equal to the displayed channel 
number . 

20 Building on the example from the previous 

paragraph, suppose channels 21, 22, and 23 all map to 
the odd field of channel 1 (Figure 3) . The opening 
menu for channel 21 is an image tagged as image 000 
and vc21, the opening menu for channel 22 is an image 

25 tagged as image 000 and vc22, etc. Further, suppose 

channel 21 is the Real Estate VC with all of its 
images numbered in the range 110 to 380 and channel 22 
is the VC for a Dining Guide with all of its images 
numbered in the range of 400 to 900. The user can 

30 enter 21 and see the opening menu for the Real Estate 



VC. This menu might have houses for sale in 
Carrollton starting at image 110, houses for sale in 
Lewisville starting at image 150, houses for sale in 
Piano starting at image 300, and houses for sale in 
Richardson starting at image 350, as shown in Figure 
5. If the user enters IMAGE 300, the first image of 
houses for sale in Piano will appear, in this example 
a menu of price ranges. If the user enters 331, the 
first image 331 in the series of images relating to 
$200,000.00 houses for sale in Piano will appear. 
Pressing NEXT will advance to the next image of houses 
for sale, as identified by the next image number. 
Entering IMAGE 334 will cause the image with that 
image number to be displayed, if it exists in the 
parade of images. However entering IMAGE 4 5 6 will 
not cause the image with that image number to be 
displayed, even if it exists in the parade of images, 
because that image belongs to another VC (in this 
case, the Dining Guide vc22) . The user must tune to 
channel 22 in order to get to image number 456, since 
it belongs to the Dinging Guide VC on channel 22 and 
thus will be tagged with this category number. 

The user tunes to a virtual channel just like any 
other channel, e.g., by pressing FAV (favorite), CH UP 
(channel up) , CH DN (channel down) , by timer event, or 
by directly entering the channel number (one or more 
digits) via the user remote control. This allows for 
a channel number to be assigned, for example, to a 
Real Estate channel, and another channel number to be 
assigned to a Dining Guide, etc. The receiver 



contains a channel map that maps displayed channel 
numbers to physical channel numbers. This map 
instructs the receiver which physical channel to tune 
for the user selected channel number. 

Once the VC is tuned, the user sees a standard 
(e.g., blue) screen. On the standard screen, in the 
upper right hand corner, an indicia such as a blinking 
> appears from the standard receiver OSD subsystem. 
At all times an LED display on the receiver shows the 
channel number that the user selected to tune the 
channel. After typically a few seconds, the standard 
screen is replaced by a still video image and the 
indicia > is no longer displayed. This image, in most 
applications, will be an opening menu for example menu 
21 of Figure 5. Each menu selection item will 

indicate a three-digit image number that the user must 
enter to select that menu item. A cursor based 
selection mechanism could be implemented by 
establishing some contraints dealing with how many 
selections are allowed on an image and where the 
selections are located. This would require additional 
image tagging data and cursor up/down controls. 

In order to enter an image number, the user must 
first press, e.g., an ''IMAGE'' button. Pressing IMAGE 
switches the receiver to a mode where numeric buttons 
pressed are taken as input of image numbers instead of 
channel numbers. As the user enters the image number 
to go to the next image, the number is displayed on 
screen, in the upper right hand corner of the screen. 
As the digits are entered, the display progresses 



from, for example, to 9 , from 9 to 99_, 

and from 99__ to 999. If the user has entered one or 
more digits in error, pressing ''IMAGE" will erase the 
display of image number, and causes the OSD to revert 

to . The user can then re-enter the desired image 

number. It should be appreciated that other image 
entry means could be implemented, including scrolling 
entries from the right to the left, and the like. 
Similarly, the image number could be longer or shorter 
than three digits. 

The operation described above is very consistent 
in that pressing the IMAGE button always precedes the 
entry of an image number. There is no time-out 
provision for numeric entry, although there could be. 
Image numbers 000 through 099 are reserved by 
convention for non-user entered image numbers. Should 
the user enter numbers in this range, leading 2ero(s) 
must be included. Again, this is an implementation 
detail and can be done differently. 

In a preferred embodiment, all user-entered image 
numbers must be numbered greater than 99, but the 
system does not enforce this. If the user presses 

IMAGE when the OSD is displaying , the three 

dashes are removed and the receiver will then take 
numeric entries as channel numbers instead of image 
numbers . 

Once the image number is entered, an indicia such 
as a blinking > is displayed to the left of the 
number. This provides feedback to the user that the 
image number has been entered and that the receiver is 
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looking for'' the image. Until the specified image 
has been captured, the previously captured image 
remains displayed. Once the identified image has been 
captured, it is displayed by receiver and the blinking 
5 > together with the image number are removed from the 

OSD- If the identified image is not present in the 
system, it will obviously never be captured. There is 
no provision for the receiver to determine this; it 
will just sit there displaying the blinking >, the 

10 image number, and the previous image. Eventually, the 

user will run out of patience and will make a new 
entry to go to another image or channel. The fact that 
there is no provision to detect that an identified 
image is not present in the system is an 

15 implementation detail. A detection function could be 

provided, for example, by constraining all images to 
have image numbers in a contiguous range and then 
specifying the upper end of the range in the image tag 
data, or by other means. 

20 Menus may be short enough to fit within a single 

image or may be long enough to require multiple 
images. Single image menus will typically have a next 
image identified that is simply the first image of the 
first menu selection or is an image of instructions. 

25 All but the last image of multiple image menus will 

have a next image identifier that points to the next 
image of the menu; the last image of the menu will 
typically have a next image identified just as single 
image menus do. 
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The opening image does not have to be a menu; it 
could be a single image or an image with a next image 
identified. The last image in a succession of images 
would most likely have a next image identified that is 
the opening menu. (The next image alternatives of the 
last image, i.e., a dead end, or of the first image in 
the sequence, i.e., a continuous loop, are not 
generally user friendly. However, the choice is up to 
the VC author.) When the NEXT button is pressed, the 
blinking > OSD (or other suitable indicia) is 
displayed. The next image number is not displayed. 
When the next image is retrieved, the blinking > is 
removed and the identified image is displayed. 

As each successive image is retrieved, its image 
number is stored in a cache, allowing a "'PREVIOUS" 
function. The cache is, for example, ten image 
numbers deep, allowing the user to back up 10 times, 
by pressing the ""PREVIOUS" button. The image itself 
is not stored, and therefore retrieval of each 
previous image requires a reacquire of the appropriate 
image with its requisite time delay for the image to 
come around in the loop of images. However, if the 
user wishes to back up n images, pressing PREVIOUS n 
times will cause the reacquisition of the nth previous 
image, without having to reacquire the intermediate 
images. Again, this is merely an implementation 
detail . 

PREVIOUS commands are not cached. Pressing 
PREVIOUS causes the blinking '< OSD (or other suitable 
indicia) to be displayed. The previous image number 
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is not displayed. When the previous image is 
retrieved, the blinking < is removed and the 
identified image is displayed. Pressing PREVIOUS and 
then NEXT before the ''previous'' image is actually 
5 retrieved will return to the image presented prior to 

pressing PREVIOUS. That is, pressing NEXT cancels a 
PREVIOUS command and the blinking < OSD is removed. 
This is the same action as would be the case where the 
previous image was captured. In this case, pressing 

10 NEXT does not retrieve the next image number from the 

cache, but rather from the current image, as in all 
other cases. This is in contrast to Web browsers, 
which do use the cache for NEXT, since there is no 
explicit next image. 

15 Image numbers are not displayed in response to 

NEXT and PREVIOUS; they are only displayed when 
entered by the user. If the VC author wants to have 
the image numbers displayed, then they can be included 
in the image in a location of the VC author's choice. 

20 Usually it is expected that the author will not want 

the image numbers displayed, since they are an 
artificial construct which has nothing to do with the 
content of the image and which can be changed at any 
time. Image numbers do not have to be assigned in 

25 sequential order. Indeed, over time during the 

operation of the system, it is likely that the image 
numbers will not be in order. Displaying the image 
numbers could therefore confuse the user. OSD display 
of the image numbers would also take away from the 

30 usable screen area. Thus, in a preferred embodiment 
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the image numbers are not displayed, however they 
could be. 

Some applications will not have an opening menu, 
but rather will just have an opening image that is the 
first in a succession of images. An example of this 
type of application is an Electronic Program Guide 
(EPG) . When the user tunes to the EPG VC, the first 
image presented might simply be the guide for the 
lowest channel numbers. Pressing NEXT would advance 
to the image of the next channel numbers, and so 
forth. This type of application is navigated by use 
of the NEXT and PREVIOUS buttons as described above, 
without the need to enter image numbers . 
Alternatively, the EPG VC could have an opening menu, 
allowing selection of a time period. After selection 
of the time period, successive images would give the 
channel programming information for that time period. 
Within the images could be image numbers, allowing the 
user to select information about a particular program. 
The mechanism of the present invention is very 
flexible, without having to implement a lot of 
complexity in order to achieve this. 

A ''HOME" function can be provided which causes 
the channel's opening image to be captured and 
displayed and the receiver to accept numeric entry as 
channel numbers . 

From the preceding discussion it can be seen that 
the following functions (or their equivalents) are 
needed to navigate in VCs: HOME, IMAGE, PREVIOUS, and 
NEXT. Dual use of the local buttons and/or dual use 
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of buttons on an existing remote control are not 
preferred as navigational controls for VCs due to the 
fact that such embodiments are not user friendly. 
Thus, a new enhanced remote control is preferred for 
navigation of virtual channels. Note however, that 
conventional remote controls will operate all receiver 
features other than VCs, giving a system operator that 
has no intention of using VCs two remote control unit 
choices . 

In view of the above, it is proposed that a new 
remote control be provided that has dedicated VC 
navigation buttons for HOME, IMAGE, PREVIOUS, and NEXT 
(or the like). These buttons can be, e.g., at the 
bottom row on the remote control's keypad, in that 
order. In such an implementation, this set of new 
buttons does not involve dual use or non-intuitive 
buttons, and avoids the need to press Enter to get 
into VCs. It should be appreciated, of course, that 
the above discussion of remote controls relates to a 
specific implementation, and not the general case. 
Many other implementations can be designed while still 
using the present invention. In a preferred 

system, a video scrambler and VBI data inserter are 
provided for each channel that is to be controlled 
and/or scrambled. The unit that provides this 
function is called the HVP-IV. This unit optionally 
provides channel doubling as well as the 
aforementioned scrambling and data insertion. A VCs 
video stream must be sent through an HVP-IV in order 
to be given the appropriate VBI data and, optionally. 
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to be scrambled. If the second half channel is to be 
used for other services, its input video must be time 
aligned with the video for the VC(s) in the first half 
channel. The VBI data inserted by the HVP-IV is used 
to support channel authorization, scrambling, and 
other hardware control mechanisms unique to the 
receiver. In the general case, the required 
information could be included in the image tag data 
that is not in the VBI, or could be inserted in the 
VBI by a much less complex set of hardware. 

Subjective testing of the VC concept has proved 
that some images look better if the interpolation 
processing of doubled channels is turned off. The VBI 
data contains a control bit that allows interpolation 
to be turned on or off. This can be used on VCs to 
turn off the interpolation. Note that all VCs 
contained in a physical half channel will all have 
interpolation turned either on or off, although this 
is merely an implementation detail. In one possible 
variation, the interpolation is allowed to be switched 
on or off on an image by image basis, based on control 
data embedded in the image. 

VCs are authorized by the same authorization 
mechanism as any other physical channel, doubled or 
not. That is, via Free Access, Channel Package, 
downloaded PPV (pay-per-view) number, or IPPV (impulse 
PPV) purchase. Parental Access can be invoked as 
well. In the case of multiple VCs being sent on one 
physical half channel (i.e., the even or odd field), 
all such VCs are either all authorized or all not 



authorized, since authorization is on the basis of the 
physical half channel. However Parental Access may be 
invoked on a VC by VC basis. 

The assignment of image numbers and next image 
numbers is at the discretion of the VC author. It is 
not necessary that images that are to be viewed in 
succession be assigned sequential image numbers. It is 
necessary to correctly assign the next image number 
for the desired sequence. It is likely that most 
authors will in most cases chose to use sequential 
image numbers for convenience. Likewise, there is no 
requirement that images be sent in an order that is 
tied to image number. This is especially important in 
that the author may wish to send some images, e.g. 
menus, more often, to improve access time for those 
images . 

Access time for a particular image is a function 
of how often the image is sent. This in turn is a 
function of the number of images in the overall loop, 
and how often the desired image is repeated in the 
loop. The average access time is simply the time 
between successive transmissions of a given image 
divided by two. For example, consider a VC loop of 
three hundred sixty images, each unique. In a channel 
doubled NTSC or PAL-M system, there are thirty images 
per second sent on the half channel from the headend. 
Therefore it takes twelve seconds to send them all. 
Best case access is immediate and worst case is twelve 
seconds for an average of six seconds. If it is 
desired to improve access to a given image, e.g., the 
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menu, that image can be repeated in the loop at even 
intervals. Continuing the previous example, if in the 
loop of three hundred sixty images the menu image 
appears three times, evenly spaced, then the menu 
appears every four seconds and the average access time 
for the menu is two seconds. The average access time 
for all other images remains six seconds. When the 
user first tunes a VC, a blank screen is displayed 
until the opening image is captured. Thus the 
importance of sending this image often. 

The time interval at which the opening image is 
sent determines the VC acquisition time. Likewise, 
the time interval at which any menu is sent determines 
the menu acquisition time. While it is quite possible 
to author a VC with only knowledge of the nagivation 
mechanism (so that the author can correctly tag the 
images that are being added to the VC) , the present 
invention allows the acquisition time to be tuned by 
the VC author, if desired. For example, -if the VC 
author believes that most viewers will press the NEXT 
button after viewing a given image for ten seconds, 
then the image identified as the next image can be 
sent eleven seconds later, giving most viewers very 
quick access. 

Another feature of the VC system is that of 
sequential image display capability, which includes 
some animation display capability. In the line 22 
image tagging data is a bit indicating whether or not 
animation is allowed for the image., If animation is 
allowed, the receiver continually evaluates each image 



as it is received to determine if it is tagged with 
the selected image number. If there is a matching 
image number, the receiver captures and displays the 
image. As a result, by sending different images with 
5 the same image number, each image will replace the 

preceding one automatically. The result of this is a 
function of how often the like-numbered images are 
sent and their content, and will vary from providing 
the effect of a slide show with fixed intervals to 

10 motion-JPEG. 

Again, the VC author can tune the update rate by 
choosing the placement of images in the series of 
images. If animation is not allowed, then the image 
display will not be updated, but rather will only 

15 display the first capture of the selected image 

number, regardless of other images that may be sent 
with the same image number. One application of this 
capability might be the Photo VC, featuring a slide 
show of images of award winning photographs. The 

20 dwell time for each image would be determined by the 

placement of the images in the series of images by the 
VC author. The dwell time could be different for each 
image, if so desired. The same capability could be 
used to support, for example, a weather radar VC where 

25 images within the series of images would be 

periodically updated from a weather radar. The user 
tuned to the weather radar VC would automatically see 
the updated images as they are received. 

Another application would be displaying a self- 

30 updating Web page from the Internet. As the page 
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updated, the new image would be sent in the VC system 
and grabbed and displayed by the receiver. 
Alternatively, the Web pages would not have to be 
self-updating. In this case, the VC author would 
5 export Web pages into the series of images in the 

receiver VC system. With the appropriate tagging 
information, the end-user could navigate through the 
pages to access the information contained therein. 
It is noted that a VC can be used as a barker 

10 channel, as this is just another channel tuning method 

in the receiver. A barker channel provides a special 
video and/or audio output when the channel tuned to is 
not available to that user. Thus, when a channel that 
is not authorized is selected by the user, the 

15 receiver will tune to the barker channel if one is 

defined. If that barker channel happens to be a VC, 
then the VC will be tuned and the opening image will 
be presented. The content of the VC is determined by 
what the author wants to do. Just as with any VC, it 

20 can be one image that does not change, a menu with 

selections to access other images, or a slide show of 
a sequence of images , etc . 

VCs can be scrambled just as any doubled channel 
can be. That is, they can be line-shuffled and/or the 

25 video can be inverted in a conventional manner. Note 

that all VCs sharing the same physical half channel 
will use the same scrambling method. 

Although the invention has been described in 
connection with a preferred embodiment, it should be 
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appreciated that numerous adaptations and 
modifications may be made thereto without departing 

from the scope of the invention as set forth in the 

claims. For example, follow-on variants for PAL-N and 

for NTSC as well as other television systems are 
possible . 
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What is claimed is : 

1. A method for providing information in the 
form of video still images to television viewers on an 
interactive request basis, comprising the steps of: 

communicating said images to a receiver 
via virtual channels in an analog television channel 
signal; 

selectively extracting images 
from said television channel signal at the receiver in 
response to user virtual channel requests; 

storing the extracted images at said 
receiver; and 

displaying the stored images on a 
television screen; 

wherein images are selectable for display 
without communication from the user back to a 
television system operator. 

2- A method in accordance with claim 1, wherein 
one of a series of images is extracted and displayed 
in response to a user request based on a previously 
extracted image. 

3. A method in accordance with claim 1, wherein 
said receiver extracts an image based on at least one 
identifier embedded in the image. 

4. A method in accordance with claim 3, wherein 
said at least one identifier comprises data 
innocuously encoded into a portion of said image. 
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5. A method in accordance with claim 1, wherein 
each virtual channel comprises a sequence of images 
provided in succession. 

6. A method in accordance with claim 5, wherein 
said sequence is identified by a data tag associated 
with each of said images, including at least one of an 
image number or a next image number. 

7. A method in accordance with claim 6, wherein 
the data tag further includes at least one of a 
virtual channel number or a category number. 

8. A method in accordance with claim 5, wherein 
said sequence is identified by data tags embedded in 
each of said images. 

9. A method in accordance with claim 8, wherein 
said data tags comprise data innocuously encoded into 
portions of said images. 

10. A method in accordance with claim 5, wherein 
a first image displayed upon selecting a virtual 
channel is an opening menu channel, from which a user 
can choose a category and can enter an image number to 
retrieve a desired image from that category. 

11. A method in accordance with claim 5, wherein 
the first image displayed upon selecting a virtual 
channel is an opening image in a succession of related 
images . 

12. A method in accordance with claim 11, 
wherein the images comprise an electronic programming 
guide . 
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13. A method in accordance with claim 5^ wherein 
the sequence of images provides one of an animation or 
slide show. 

14. A method in accordance with claim 5, 
wherein : 

successive but different images with 
identical image numbers are sent to the receiver, and 

the images with the identical image numbers 
are displayed successively in order to provide a 
sequential image display. 

15. A method in accordance with claim 1, wherein 
a plurality of virtual channels is carried in said 
analog television signal, the images of each virtual 
channel being identified by one of a category number 
or a virtual channel number unique to the respective 
virtual channel . 

16. A method in accordance with claim 1, 
wherein : 

said user virtual channel requests are 
made using a channel selector native to the user's 
receiver; and 

virtual channels selected by a user via 
said channel selector are mapped to physical channels 
using a channel map provided in said receiver. 

17. Apparatus for providing information in the 
form of video still images to television viewers on an 
interactive request basis, comprising: 

a receiver for receiving and storing 
images communicated via virtual channels in an analog 
television channel signal; 
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wherein a user can selectively extract 
images from said television channel signal at the 
receiver in response to user virtual channel requests 
and display the stored images on a television screen, 
without communication from the user back to a 
television system operator. 

18. Apparatus in accordance with claim 11, 
wherein one of a series of images is extracted and 
displayed in response to a user request based on a 
previously extracted image. 

19. Apparatus in accordance with claim 18, 
wherein said receiver extracts an image based on at 
least one identifier embedded in the image. 

20. Apparatus in accordance with claim 19, 
wherein said at least one identifier comprises' data 
innocuously encoded into a portion of said image. 

21. Apparatus in accordance with claim 17, 
wherein each virtual channel comprises a sequence of 
images provided in succession. 

22. Apparatus in accordance with claim 21,* 
wherein said sequence is identified by a data tag 
associated with each of said images, including at 
least one of an image number or a next image number. 

23. Apparatus in accordance with claim 22, 
wherein the data tag further includes at least one of 
a virtual channel number or a category number. 

24. Apparatus in accordance with claim 21, 
wherein said sequence is identified by data tags 
embedded in each of said images. 
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25. Apparatus in accordance with claim 24, 
wherein said data tags comprise data innocuously 
encoded into portions of said images. 

26. Apparatus in accordance with claim 21, 
wherein a first image displayed upon selecting a 
virtual channel is an opening menu channel, from which 
a user can choose a category and can enter an image 
number to retrieve a desired image from that category. 

27. Apparatus in accordance with claim 21, 
wherein the first image displayed upon selecting a 
virtual channel is an opening image in a succession of 
related images. 

28. Apparatus in accordance with claim 21, 
wherein the images comprise an electronic programming 
guide . 

29. Apparatus in accordance with claim 21, 
wherein the sequence of images provides one of an 
animation or slide show. 

30. Apparatus in accordance with claim 21, 
wherein the receiver receives successive but different 
images with identical image numbers, and 

the receiver displays images with the 
identical image numbers successively in order to 
provide a sequential image display. 

31. Apparatus in accordance with claim 17, 
wherein a plurality of virtual channels is carried in 
said analog television signal, the images of each 
virtual channel being identified by one of a category 
number or a virtual channel number unique to the 
respective virtual channel. 



41 

32. Apparatus in accordance with claim 11, 
wherein : 

said user virtual channel requests are 
made using a channel selection device native to the 
user' s receiver; and 

virtual channels selected by a user via 
said channel selection device are mapped to physical 
channels using a channel map provided in said 
receiver . 

33. Apparatus in accordance with claim 32, 
wherein the channel selection device comprises at 
least one of a local control or a remote control, said 
control including : 

a first function to cause a virtual 
channel's opening image to be captured and displayed; 

a second function to cause the receiver to 
recognize numeric entries as image numbers; 

a third function to access a cache of stored 
image numbers corresponding to previously viewed 
images and to reacquire the previously viewed images; 
and 

a fourth function to cause the next image in 
a series of images to be displayed. 

34. Apparatus in accordance with claim 33, 
wherein each of said control functions is actuated 
using at least one corresponding function button on 
said channel selection device . 
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ABSTRACT 

A still image to be provided to a television 
viewer is sent in a portion (such as a field or frame) 
of an analog television signal (41). A receiver (60), 
such as a set-top converter or equivalent device, 
receives and stores the portion containing the still 
image. The portion is then processed for display on 
the viewer's television or other video appliance (70), 
rather than generating the image using an on screen 
display controller. In one embodiment, an image (332) 
carried in a field of an analog television signal is 
grabbed as it comes by from a repeated series of 
images (400). This image (332) is then processed to 
provide a viewer requested display. Data tags (80) 
innocuously embedded in the image itself are used to 
facilitate the retrieval of desired images. 
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DECLARATION, POWER OF ATTORNEY, AND PETITION 

Attorney Docket No.: GIC-571 
Page 1 of 3 

As a below named inventor, I hereby declare that: 

My residence, mailing address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 

VIRTUAL CHANNEL MECHANISM FOR TELEVISION SYSTEM 

the specification of which is attached hereto unless the following box is checked: 

[ X ] was filed on November 2, 2001 * as United States Application Number 10/009,035 or PCX International Application 
Number and was amended on November 2, 2001 (if applicable). 

I hereby state ttiat I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119(a)-(d) or 365(b) of any foreign 
application(s) for patent, inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which 
designated at least one country other than the United States of America, listed below and have also identified below any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed: 



PCT/USOO/07747 International March 22, 2000 Priority Claimed 

[ X ] [ ] 

(Number) (Country) Month/Day/Year Filed Yes No 

I hereby claim the benefit under Title 35, United States Code, §11 9(e) of any United States provisional application(s) 

listed below. 

60/132,528 May 5, 1999 



(Application Number) (Filing Date) - Month/Day/Year 



I hereby claim the benefit under 35 U.S.C. 120 of any United States applicaUon(s), or 365(c) of any PCT international 
application designating the United States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT international application in the manner provided by the first paragraph 
of 35 U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. 1.56 
which became available between the filing date of die prior application and the national or PCT international filing date of this 
application. 

U.S. Parent Application Parent Filing Date Parent Patent Number 
or PCT Parent Number (MM/DD/YYYY) (if appUcable) 



* Commencement of U.S. National Stage Filing 
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And I hereby appoint: Barry R. Lipsitz, Registration No. 28,637 and Douglas M. McAllister, Registration No. 
37,886, of the firm of Barry R. Lipsitz, Attorney at Law, 755 Main Street, Bldg. 8, Monroe, Connecticut 06468, Telephone 
(203) 459-0200, my attorneys with full power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 

Direct all correspondence to: Customer Number or Bar Code Label: 



20028 



20028 

PATENT & TRADEMARK OFFICE 



Wherefore I pray that Letters Patent be granted to me for the invention or discovery described and claimed^- the 
foregoing specification and claims, and I hereby subscribe my name to the foregoing specification and claims, declaration, power 
of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and ftirther that these statements were made with the knowledge that willftil false 
statements and the like so made are punishable by fine or imprisoimient, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Jill name of sole or first inventor: John Stephen 



Chenoweth 



Inventor's Signature_ 



Denton 



Residence 



Given Nai;^l^ (first and middle, if any) Family Name or Surname 

Date: 

U.S.A. 

_Citizcnship: 



oiven iName i^iirsi ana miaaie, 11 any; ramiiy i\ame or surname 

Jc^J^/^ (LA^^WV.^^^ D ate: filo^cL ^<^ 0'< 



Texas "^^^ 



Mailing Address 



(City) (State or Foreign Country) 

1405 Angelina Bend Drive Denton, Texas 76205, U.S.A. 



(Street Address) (City) (State & Zip Code/Country) 

Full name of second joint inventor: Thomas Forde Martin 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 
Date: 



Richardson 



Texas 



Residence 



U.S.A. 



_Citizenship: 



Mailing Address 



(City) (State or Foreign Country) 

1629 Villanova Drive Richardson, Texas 75081, U.S.A. 



(Street Address) 



(City) (State «& Zip Code/Country) 
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Full name of third joint inventor: Douglas Neil Nelson 



y Given Name (first and middle, if any) Family Name or Surname 

i> 

Inventor's Signature^ Date: 



Piano Texas ^^^^'^(^ U.S.A. 

Residence " Citizenship: 

(City) (State or Foreign Country) 

7001 W. Parker Road #1617 Piano, Texas 75093, U.S.A. 

Mailing Address 

(Street Address) (City) (State & Zip Code/Country) 



Full name of fourth joint inventor: P aulRichard 



Tinguely 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 

Date: 



Bedford 



Texas 



Residence 



U.S.A. 



Citizenship :_ 



(City) (State or Foreign Country) 

2720 Meadow Creek Bedford, Texas 76021, U.S.A. 



Mailing Address _ 



(Street Address) 



(City) 
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As a below named inventor. I hereby declare that: 

My residence, mailing address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entided 

VIRTUAL CHANNEL MECHANISM FOR TELEVISION SYSTEM 
the specification of which is attached hereto unless the following box is checked: 

[ X ] was filed on November 2, 2001 ' as United States Application Number 10/009,035 or PCT International Application 
Number and was amended on November 2, 2001 (if appHcable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defmed in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under Title 35, United States Code. §119(a)-(d) or 365(b) of any foreign 
application(s) for patent, inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which 
designated at least one country other than the United States of America, listed below and have also identified below any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed: 

PCT/USOO/07747 International March 22, 2000 Priority Claimed 

^ - [ ^ ^ t 1 

(Number) (Country) Month/Day/Year Filed Yes No 

I hereby claim the benefit under Title 35. United States Code. §119(e) of any United States provisional application(s) 
listed below. 

60/132,528 May 5, 1999 



(Application Number) (Filing Date) - Month/Day/Year 

I hereby claim die benefit under 35 U.S.C. 120 of any United States application(s), or 365(c) of any PCT international 
application designating the United States of America, listed below and, insofar as the subject matter of each of the claims of Uiis 
application is not disclosed in the prior United States or PCT international application in the manner provided by the first paragraph 
of 35 U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. 1.56 
which became available between the filing date of the prior application and die national or PCT international filing date of this 
application. 

U.S. Parent AppUcation Parent Filing Date Parent Patent Number 
or PCT Parent Number (MM/DD/YYYY) (if appUcable) 
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And I hereby appoint: Barry R. Lipsitz, Registration No. 28,637 and Douglas M. McAllister, Registration No. 
37,886, of the firm of Barry R. Lipsitz, Attorney at Law, 755 Main Street, Bldg. 8, Monroe, Connecticut 06468, Telephone 
(203) 459-0200, my attorneys with full power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 

III 



Direct all correspondence to: Customer Number or Bar Code Label: 
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PATENT & TRADEMARK OFFICE 



Wherefore I pray that Letters Patent be granted to me for die invention or discovery described and claimed in the 
foregoing specification and claims, and I hereby subscribe my name to the foregoing specification and claims, declaration, power 
of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and furtiier that these statements were made with die knowledge that willful false 
statements and die like so made are punishable by fme or imprisonment, or bodi, under Section 1001 of Tide 18 of tiie United 
States Code and diat such willful false statements may jeopardize die validity of die application or any patent issued diereon. 

FuU name of sole or first inventor: John Stephen Chenoweth 



Given Name (first and middle, if any) Family Name or Surname 
Inventor's Signature^ Date: 

Denton Texas U.S.A. 

Residence Citizenship: 

(City) (State or Foreign Country) 

1405 Angelina Bend Drive Denton, Texas 76205, U.S.A. 

Mailing Address 

(Street Address) (City) (State & Zip Code/Country) 

Full name of second joint inventor: Thomas Forde Martin 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 
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Richardson Texas U.S.A. 

Residence Citizenship: 

(City) (State or Foreign Country) 

1629 Villanova Drive Richardson, Texas 75081, U.S.A. 

Mailing Address - 

(Street Address) (City) (State & Zip Code/Country) 
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Full name of third joint inventor: Douglas Neil Nelson 



Given Name (first and middle, if any) Family Name or Surname 
Inventor's Signature Date: 

Piano Texas U.S.A. 

Residence Citizenship: 

(City) (State or Foreign Country) 

7001 W. Parker Road #1617 Piano, Texas 75093, U.S.A. 

Mailing Address 

(Street Address) (City) (State & Zip Code/Country) 



Full name of fourth joint inventor: Paul Richard Tinguely 



Given Name (first and middle, if any) Family Name or Surname 

Inventor's Signature Date: 

Bedford Texas U.S.A. 

Residence Citizenship: 

(City) (State or Foreign Country) 

2720 Meadow Creek Bedford, Texas 76021, U.S.A. 

Mailing Address 



(Street Address) (City) (State & Zip Code/Country) 
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DECLARATION, POWER OF ATTORNEY, AND PETITION 

Attorney Docket No.: GIC-571 
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As a below named inventor, I hereby declare that: 

My residence, mailing address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 

VIRTUAL CHANNEL MECHANISM FOR TELEVISION SYSTEM 

the specification of which is attached hereto unless the following box is checked: 

[ X ] was filed on November 2, 2001 * as United States Application Number 10/009,035 or PCX International Application 
Number ^ and was amended on November 2, 2001 (if applicable). 

I hereby state diat I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above, 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCX international filing date of the continuation-in-part application, 

I hereby claim foreign priority benefits under Tide 35, United States Code, §119(a)-(d) or 365(b) of any foreign 
application(s) for patent, inventor's or plant breeder's rights certificate(s), or 365(a) of any PCX international application which 
designated at least one country other than the United States of America, listed below and have also identified below any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCX international application having a filing date 
before that of the application on which priority is claimed: 



PCT/USOO/07747 International March 22, 2000 Priority Ciahned 

[X] [ ] 

(Number) (Country) Month/Day/Year Filed Yes No 

I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional application(s) 
listed below. 

60/132,528 May 5, 1999 



(Application Number) (Filing Date) - Month/Day/Year 



I hereby claim the benefit under 35 U.S.C. 120 of any United States application(s), or 365(c) of any PCX international 
application designating the United States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCX international application in the manner provided by die first paragraph 
of 35 U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. 1.56 
which became available between the filing date of the prior application and the national or PCX international filing date of Uiis 
application. 

U.S. Parent Application Parent Filing Date Parent Patent Number 
or PCT Parent Number (MM/DD/YYYY) (if applicable) 



* Commencement of U.S. National Stage Filing 
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And I hereby appoint: Barry R. Lipsitz, Registration No. 28,637 and Douglas M. McAllister, Registration No. 
37,886, of the firm of Barry R. Lipsitz, Attorney at Law, 755 Main Street, Bldg. 8, Monroe, Connecticut 06468, Telephone 
(203) 459-0200, my attorneys with full power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 



Direct all correspondence to: Customer Number or Bar Code Label: 



20028 
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Wherefore I pray that Letters Patent be granted to me for the invention or discovery described and claimed in the 
foregomg specification and claims, and I hereby subscribe my name to the foregoing specification and claims, declaration, power 
of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Full name of sole or first inventor: John Stephen 



Chenoweth 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 
Date: 



Denton 



Texas 



U.S.A. 



Residence 



Citizenship:_ 



Mailing Address 



(City) (State or Foreign Country) 

1405 Angelina Bend Drive Denton, Texas 76205, U.S.A. 



(Street Address) (City) (State & Zip Code/Country) 

Full name of second joint inventor: Thomas Forde Martin 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 
Date: 



Richardson 



Texas 



U.S.A. 



Residence 



_Citizenship:_ 



Mailing Address 



(City) (State or Foreign Country) 

1629 ViHanova Drive Richardson, Texas 75081, U.S.A. 



(Street Address) 



(City) (State & Zip Code/Country) 
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Full name of third joint inventor: Douglas Neil Nelson 



Inventor's Signature_ 




Given Name (first and middle, if any) Family Name or Surname 

lA^/X tTYX Date: ^^^^On^ ^ ^ ZQ Q Z. 



Piano Texas U.S.A. 

Residence ^ Citizenship: 

(City) (State or Foreign Country) 

7001 W. Parker Road #1617 Piano, Texas 75093, U.S.A. 

Mailing Address 



(Street Address) (City) (State & Zip Code/Country) 



Full name of fourth joint inventor: Paul Richard Tinguely 



Given Name (first and middle, if any) Family Name or Surname 

Inventor's Signature Date: 

Bedford Texas U.S.A. 

Rcsidence___ Citizenship: * 

(City) (State or Foreign Country) 

2720 Meadow Creek Bedford, Texas 76021, U,S»A. 

Mailing Address 



(Street Address) (City) (State & Zip Code/Country) 
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As a below named inventor, I hereby declare that: 

My residence, mailing address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 

VIRTUAL CHANNEL MECHANISM FOR TELEVISION SYSTEM 

the specification of which is attached hereto unless the foUowmg box is checked: 

[ X ] was filed on November 2, 2001 * as United States Application Number 10/009,035 or PCT International Application 
Number ^ and was amended on November 2, 2001 (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under Title 35, United States Code, §I19(a)-(d) or 365(b) of any foreign 
application(s) for patent, mventor's or plant breeder's rights ceruficate(s), or 365(a) of any PCT international application which 
designated at least one country other than the United States of America, listed below and have also identified below any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed: 



PCT/USOO/07747 International March 22, 2000 Priority Claimed 

[X] [ ] 

(Number) (Country) Montii/Day/Year Filed Yes No 

I hereby claim the benefit under Tide 35. United States Code, §1 19(e) of any United States provisional application(s) 
listed below. 

60/132,528 May 5, 1999 



(Application Number) (Filing Date) - Month/Day /Year 



I hereby claim the benefit under 35 U.S.C. 120 of any United States application(s), or 365(c) of any PCT international 
application designating the United States of America, listed below and, insofar as the subject matter of each of the clarnis of this 
application is not disclosed in the prior United States or PCT international application in the manner provided by the first paragraph 
of 35 U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. 1.56 
which became available between the filing date of the prior application and the national or PCT uitemational filmg date of this 
application. 

U.S. Parent Application Parent Filing Date Parent Patent Number 
or PCT Parent Number (MM/DD/YYYY) (if appUcable) 



* Commencement of U.S. National Stage Filing 
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And I hereby appoint: Barry R. Lipsitz, Registration No. 28,637 and Douglas M. McAllister, Registration No. 
37,886, of the firm of Barry R. Lipsitz, Attorney at Law, 755 Main Street, Bldg. 8, Monroe, Connecticut 06468, Telephone 
(203) 459-0200, my attorneys with full power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 



Direct all correspondence to: Customer Number or Bar Code Label: 



20028 



20028 

PATEhfT « TRADEIWARK OFFICE 



Wherefore I pray that Letters Patent be granted to me for the invention or discovery described and claimed in the 
foregoing specification and claims, and I hereby subscribe my name to the foregoing specification and claims, declaration, power 
of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and furUier diat these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Full name of sole or first inventor: John Stephen 



Chenoweth 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 
Date: 



Denton 



Texas 



Residence 



U.S.A. 



_Citizenship:_ 



Mailing Address 



(City) (State or Foreign Country) 

1405 Angelina Bend Drive Denton, Texas 76205, U.S.A. 



(Street Address) (City) (State & Zip Code/Country) 

Full name of second joint inventor: Thomas Forde Martin 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 
^ Date: 



Richardson 



Texas 



Residence 



U.S.A. 



_Citizenship:_ 



Mailing Address 



(City) (State or Foreign Country) 

1629 Vmanova Drive Richardson, Texas 75081, U.S.A. 



(Street Address) 



(City) (State & Zip Code/Country) 
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Full name of third joint inventor: Douglas Neil Nelson 



Given Name (first and middle^ if any) Family Name or Surname 

Inventor's SignaUire Date: 

Piano Texas U.S.A. 

Residence Citizenship: 

(City) (State or Foreign Country) 

7001 W. Parker Road #1617 Piano, Texas 75093, U.S.A. 

Mailing Address 

(Street Address) (City) (State & Zip Code/Country) 



Full name of fourth joint inventor: Paul Richard Tinguely 



Inventor's Signature_ 



Given Name (first and middle, if any) Family Name or Surname 

0^C^ Date: - J^gO / 



Bedford Texas U.S.A. 

Residence Citizenship: 

(City) (State or Foreign Country) 

2720 Meadow Creek Bedford, Texas 76021, U.S.A. 

Mailing Address 

(Street Address) (City) (State & Zip Code/Country) 



